Summary. Four After intravenous injection of formaldehyde-treated [131I]albumin, the incorporation of radioactivity and the proteolytic activity of subcellular particles sedimenting at 27,000 g for 10 min on the incorporated labelled albumin were measured in placenta and other tissues of low (striated muscle) and high (liver and kidney) intracellular hydrolytic activity. Although the uptake in the placenta was much lower than in the liver and kidney, it was five times greater than in muscle.
INTRODUCTION
The view that the placental barrier, in addition to its rôle as a screen in materno-fetal exchanges, behaves as a transitory 'liver' is supported by a number of biochemical and histochemical studies (Ahmed & King, 1959) . It is well known that high levels of acid hydrolytic activity are found in liver lysosomes, subcellular bodies which are involved in processes of auto-and heterophagia (De Duve, 1963) . Heterophagia with concomitant hydrolysis of the incor-porated macromolecules has been clearly demonstrated by Mego & McQueen (1965) , who injected formaldehyde-treated [131I] albumin into mice and separated, from liver homogenates, subcellular particles able to digest the engulfed albumin.
We therefore attempted to establish to what degree mouse placenta possesses 'hepatic' properties. The subcellular distribution of some acid hydrolases in the placenta has been studied, as well as the ability of the placenta to incorporate and hydrolyse the 131I-labelled albumin. A comparison is drawn with data on liver and other tissues.
MATERIALS AND METHODS

Cell fractionation
The studies were carried out on female albino Swiss mice allowed free access to laboratory chow and water. One or two animals, i.e. the number sufficient to yield suitable amounts of tissue, were used in each experiment. They were killed by fracture of the neck on the 17th day of pregnancy. The placentae were pooled and homogenized in 10 vols of ice-cold 0-25 M-sucrose-tris-acetate buffer (pH 7-4) with a glass-Teflon homogenizer. About 1 g placental tissue was used in each experiment. The homogenates were spun at 600 g for 5 min; the sediments (Fraction N) were suspended in water; from the supernatants (Fraction C), particles sedimenting at 27,000 g for 10 min (Fraction M) Lowry, Rosebrough, Farr & Randall (1951) . Acid phosphatase (pH 50) was assayed with Sigma p-nitrophenol as substrate . The catheptic activity (pH 3-5) was assayed using the substrate employed in the method described by Anson (1937 « and homogenized as described under subcellular fractionation. The kidneys, liver (0-5 g) and striated hind-leg muscle (0-5 g) were treated in the same way.
After measuring the total radioactivity in an aliquot, the homogenates were centrifuged at 27,000 g for 10 min to obtain a sedimentable fraction (NM) and a supernatant fraction (PS). Fraction NM was used for the digestion test (Bertini, Bari & Mazzei, 1972 Table 3 . The highest incorporation was found to take place in liver and the lowest in striated muscle. The uptake by the placenta was five times greater than that of muscle, but about one-tenth that of the liver.
Incubation of the '27,000-g' particles (digestion test) resulted in the forma¬ tion of soluble radioactivity. The amount of solubilized radioactivity depends on (a) the amount of [131I]albumin trapped by the NM particles, and (b) the hydrolysis rate of the labelled albumin in these particles. Both parameters were high in liver and kidney, and low in placenta and muscle. Since incorpora¬ tion of acid-insoluble radioactivity in the placenta was higher than in muscle, however, the formation of acid-soluble radioactivity in the placental sub¬ cellular particles was six times that of the muscle particles. 
DISCUSSION
The enzymes
The enzymology of the placenta appears to be no less complex than that of liver. The enzymes of human placenta, especially at term, have been extensively studied (see the review by Hagerman, 1969) .
Proteolytic enzymes were studied by Arinstein ( 1926) ; the activity of other enzymes was examined by Abe (1932) using placentae at various stages of pregnancy. More recently, two nucleases were measured in human placental homogenates (Brody, 1953) . In a study by Stark & Jung (1955) , alkaline phosphatase activity was found to be confined to supernatant fractions and to a 'microsomal' fraction. This can be explained by the fact that this enzyme is seldom linked to cell membranes; acid phosphatase, on the other hand, might be expected to be contained in particulate fractions prepared at lower centri¬ fugal forces. Instead, Stark & Jung (1955) and Ahmed & King (1959) found it to be mostly soluble in human placental homogenates. In the mouse placental homogenates studied here, acid phosphatase was sedimentable. The reasons for this discrepancy appear principally to be due not to species characteristics, but to the difficulty in obtaining a good homogenate of human placenta, which is much harder to homogenize than mouse placenta. This enzyme was studied in detail by Di Pietro & Zengerle (1967) , who demonstrated the existence of at least three acid phosphatases in human placenta, with different molecular weights and different behaviour in the presence of inhibitors.
The activity of yS-glucuronidase was studied histochemically by Conte (1965) in the chorionic villi of human placentae at two stages of pregnancy, and by Bulmer (1962) in rat placentae. More recently, the enzyme was purified by Contractor & Shane (1972) . Corash & Gross (1972) prepared a lysosomal fraction from human placental trophoblast by density gradient centrifugation. The fraction showed a tenfold increase in acid phosphatase and neuraminidase activity over the total homogenate; the activity was located at a gradient density which differed from that of an enzyme used as a marker for mitochondria.
The work of the latter authors and the data on acid hydrolases presented here demonstrate that a lysosomal system, which can be separated with proper methods, exists in both human and mouse placentae.
There is also reason to believe that placental lysosomes are mainly related to the trophoblast, as might be inferred from the reports of Conte (1965) and Corash & Gross (1972) . The electron microscope study by Burgos & Rodriguez (1966) showed that two zones (a and ß) can be differentiated in human placental syncytium. The jS-zone appears to be mainly involved in synthesis, as indicated by the highly developed ergastoplasm of its cells. The -zone contains lysosome-like bodies in addition to microvilli, pinocytosis vesicles and canaliculi. These authors also found morphological evidence of transport of material by vacuoles. Their ultrastructural description, therefore, strongly suggests that this zone is involved in active transport and intracellular hydrolysis.
If the syncytium is regarded as the lysosome-rich layer of the placenta, its content of acid hydrolases would be notably higher than that of liver, since the syncytium represents only a small fraction of the entire mass of placenta which, as a whole, possesses the same enzyme activity as the liver.
Our data on the recovery of some enzymatic activities were remarkably high (jS-glucuronidase) or low (ribonuclease). Such (1955) , and about 160% recovery for cathepsin was found in a rat prostate subcellular distribution study of some acid hydrolases by Bertini & Brandes (1965) .
Since the acid phosphatase activity in the supernatant fraction was less affected than that of the subcellular particles, it seems that at least two acid phosphatases are present in mouse placenta: a soluble one and a sedimentable one. The localization of the latter may be ascribed to the lysosomes, but there is no evidence for the cytological site of the former.
Esterase, which was studied here as an example of a non-lysosomal enzyme, has a distribution pattern in the placenta which differs from that of the acid hydrolases; this is in agreement with the esterase distribution in rat liver (De Duve et al., 1955 (Mego & McQueen, 1965; Bertini et al., 1972) . The (Bertini et al., 1972) . Not all tissues with high catheptic and acid phosphatase activity should, therefore, be expected to be able to engulf and digest large amounts of foreign macromolecules, though it may be assumed that every tissue or cell able to do so has high levels of these hydrolytic enzymes. 
